LETTER TO THE EDITOR
Dietary iodine sources other than fish DOI: 10.1038=sj=ejcn=1601380 Rasmussen et al (2001) recently developed a semi-quantitative food frequency questionnaire (SQFFQ) for ascertaining iodine intake in Denmark and assessed the relative validity of the SQFFQ by comparison with 4 day weighed diet records and iodine excretion in 24 h urine as references. The authors also evaluated the validity of the questionnaire in terms of intake of fish and fish products by comparing with simple 3 month records of fish intake. We would like to make some comments regarding this matter, from a Japanese perspective.
For prevention of hypo-or hyper-thyroiditis, all major iodine sources: that is, foods with high concentrations, including fortified salt (Hess et al, 2001) , which are frequently consumed in relatively large portion sizes, need to be taken into consideration. However, the authors assessed the validity of the questionnaire mainly based on fish and fish products, even though their intake is not particularly frequent in Denmark, while listing milk and diary products, their biggest iodine providers, in the questionnaire but not conducting assays in depth because of seasonal and geographical variation in iodine content in animal food additives as well as milk itself. We therefore wonder why the relative validity was nonetheless satisfactorily high and what percentage contribution to not only absolute but also variance intake of iodine was brought about by fish and fish products vs milk and dairy products. The authors presumably developed the SQFFQ systematically, choosing informative foods based on weighed diet records as absolute contributors according to contribution analysis and as variance contributors according to multiple regression analysis (Mark et al, 1996; Stryker et al, 1991) .
The Japanese generally consume less milk and dairy products than do the Danish, but there are few patients with iodine deficiency because of the high intake of seaweed (or kelp) as well as fish (Ministry of Health, Labor and Welfare, 2000) . Seaweed is particularly rich in iodine: that is, concentrations are 100 -1000 times higher than in fish. For example, kombu, a typical and commonly consumed seaweed, contains approximately 130 000 mg of iodine= 100 g, while values in sardine and horse mackerel, taken as examples of the highest iodine concentrations in fish, are approximately 250 mg of iodine=100 g (Science and Technology Agency, Japan, 2001). We would therefore be very interested to know whether the habit of eating seaweed is also encountered to any extent in Denmark, and whether iodine contents in seaweed are listed in the Food Composition Table for international readers. Furthermore, since chicken eggs are also rich in iodine because chickens are fed on fish bones for mineral supplementation, along with various cereals in Japan, we would like to inquire whether fish bone is mixed into the feed for cattle and chickens in Denmark, which might partly explain seasonal and geographical variation in the iodine content of milk.
Seaweed also contains high levels of minerals, vitamins, dietary fiber and marine fats (Science and Technology Agency, Japan, 2001). Minerals other than iodine include calcium, selenium, iron and chlorophyll, and typical vitamins are the vitamin B complex, folic acid and carotenoids, including a-and b-carotenes and fucoxanthin, which act as anti-mutagens or anti-oxidants (Moore et al, 1998; Potter, 1999; WCRF=AICR, 1997) . Water-soluble dietary fiber, in particular, may play roles in improvement of bacterial flora, alteration of metabolism of carbohydrate, fat, cholesterol, bile acids and sex hormones, decreasing insulin resistance, reduction of insulin-like growth factor (IGF)-1 and enhancement of IGFBP-3. Furthermore, seaweed contains n-3 polyunsaturated fatty acids (PUFAs) such as a-linolenic acid and eicosapentaenoic acid, albeit at relatively low concentrations, which compete with n-6 PUFAs, precursors of arachidonic acid and prostaglandin E 2 which cause inflammation and tumor promotion (Okuyama et al, 1997; Tokudome et al, 2000) .
Seaweed is clearly not just a weed in the sea but a wellbalanced healthful sea-vegetable. It also contains glutamic acid which endows a delicate taste. Thus, we propose that seaweed should be allocated to the important bottom area of the food guide pyramid (US Department of Agriculture, Human Nutrition Information Service, 1992) along with typical vegetables and fruit. Intake of seaweed is to be recommended not only for prevention of lifestyle-related diseases including cancer, cardiovascular disease and cerebrovascular disease, as well as iodine deficiency, but also as an affordable palatable food to enrich the diet.
